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	 	 Across	all	ball-lengths	 	 Full-length	 Good-length	 Short-length	
	 	 Adult	 Youth	 	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	
	 Batting	performance	
%Good	Bat-ball	contacts	
Elite	 90.4	±	16.4	 85.6	±	16.9	 	 86.5	±	13.2	 73.7	±	23.6	 91.7	±	16.7	 92.2	±	12.5	 93.1	±	90.7	 90.7	±	14.7	
Club	 64.7	±	31.0	 63.3	±	31.0	 	 63.3	±	28.2	 54.8	±	32.9	 72.5	±	20.8	 73.3	±	22.5	 58.3	±	43.9	 61.7	±	37.5	
%High	FoBS	
Elite	 47.8	±	27.6	 49.6	±	28.8	 	 66.0	±	20.2	 79.6	±	16.7	 18.6	±	24.3	 28.9	±	38.2	 58.8	±	38.3	 40.4	±	32.6	
Club	 35.4	±	24.4	 54.6	±	30.1	 	 65.2	±	18.7	 77.3	±	24.0	 12.5	±	27.0	 27.2	±	32.4	 28.7	±	27.4	 59.2	±	33.8	
	 Gaze	and	head	position	(deg)	
Gaze-Ball	angle	
Elite	 -0.1	±	1.7	 -1.2	±	1.4	 	 -0.5	±	1.9	 -0.8	±	1.3	 0.9	±	1.9	 -0.5	±	1.1	 -0.6	±	1.5	 -2.1	±	1.8	
Club	 0.6	±	1.9	 0.1	±	1.9	 	 1.0	±	2.0	 0.2	±	1.9	 0.7	±	2.2	 0.9	±	1.8	 0.2	±	1.4	 -0.7	±	2	
SD	Gaze-Ball	angle	
Elite	 3.7	±	2.5	 3.7	±	2.3	 	 4.2	±	3.4	 2.6	±	1.7	 3.6	±	2.6	 3.1	±	2.3	 3.2	±	1.4	 5.4	±	2.9	
Club	 4.8	±	2.6	 3.5	±	2.1	 	 4.6	±	2.2	 3.2	±	2.2	 5.5	±	2.7	 3.3	±	2.0	 4.3	±	3.0	 3.9	±	2.2	
Gaze-Head	angle	
Elite	 -3.3	±	2.1	 -3.6	±	2.4	 	 -3.1	±	2.4	 -2.0	±	3.1	 -3.3	±	1.6	 -3.6	±	1.6	 -3.4	±	2.3	 -5.1	±	2.5	
Club	 -3.7	±	2.3	 -3.2	±	1.4	 	 -2.6	±	2.9	 -2.3	±	1.8	 -3.4	±	2.0	 -2.9	±	1.0	 -4.9	±	1.9	 -4.3	±	1.3	
SD	Gaze-Head	angle	
Elite	 4.0	±	1.9	 5.4	±	2.5	 	 4.8	±	2.7	 4.6	±	2.7	 3.7	±	1.8	 5.0	±	2.0	 3.4	±	1.2	 6.5	±	2.7	
Club	 4.3	±	2.6	 4.4	±	2.1	 	 4.0	±	2.8	 4.2	±	2.6	 4.0	±	2.9	 3.3	±	1.4	 4.9	±	2.0	 5.7	±	2.3	
Head-Ball	angle	
Elite	 3.4	±	2.3	 2.8	±	2.2	 	 2.9	±	2.7	 1.8	±	2.9	 4.3	±	2.3	 3.4	±	2.1	 2.9	±	2.1	 3.0	±	1.5	
Club	 4.3	±	2.6	 3.2	±	2.0	 	 3.5	±	2.8	 2.4	±	2.3	 4.6	±	2.9	 3.7	±	1.9	 4.7	±	2.5	 3.4	±	1.8	
SD	Head-Ball	angle	
Elite	 4.9	±	3.2	 3.6	±	2.3	 	 6.3	±	3.8	 4.1	±	3.7	 5.7	±	3.8	 4.3	±	2.2	 2.8	±	2.0	 2.4	±	16.0	
Club	 4.8	±	2.9	 3.8	±	2.0	 	 5.3	±	2.9	 4.5	±	2.5	 5.5	±	3.7	 4.3	±	2.3	 3.6	±	2.1	 2.7	±	1.0	
%	Gazeahead	
Elite	 53.0	±	26.4	 57.7	±	24.5	 	 61.5	±	24.9	 60.7	±	28.7	 47.8	±	26.5	 50.8	±	20.9	 49.7	±	27.7	 61.6	±	24.0	
Club	 45.3	±	22.2	 47.6	±	30.1	 	 44.5	±	24.4	 59.2	±	31.1	 41.2	±	20.6	 40.5	±	33.6	 50.1	±	21.8	 43.0	±	25.6	
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Table	1	continued.	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	
	 	 Across	all	ball-lengths	 	 Full-length	 Good-length	 Short-length	
	 	 Adult	 Youth	 	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	
	 Gaze	at	bat-ball	contact	
%BBCcontact	
Elite	 41.3	±	32.3	 51.0	±	30.1	 	 34.1	±	33.8	 41.9	±	35.9	 26.1	±	24.3	 24.1	±	34.5	 63.6	±	38.8	 87.0	±	20.0	
Club	 26.0	±	39.5	 26.2	±	25.8	 	 25.6	±	32.7	 21.1	±	26.6	 25.9	±	43.4	 8.2	±	16.3	 26.7	±	42.4	 49.4	±	34.6	
%BBClagging	
Elite	 26.3	±	24.5	 30.9	±	29.5	 	 29.6	±	25.1	 33.3	±	31.2	 40.3	±	26.8	 53.7	±	40.6	 9.1	±	21.6	 5.6	±	16.7	
Club	 49.9	±	45.6	 50.0	±	32.7	 	 48.5	±	40.9	 44.4	±	34.6	 52.4	±	45.8	 73.9	±	28.3	 48.9	±	50.1	 31.7	±	35.1	
%BBCPost-contact	
Elite	 31.4	±	30.6	 18.1	±	27.9	 	 36.4	±	31.5	 24.8	±	31.6	 33.6	±	25.5	 22.2	±	37.3	 24.2	±	34.7	 7.4	±	14.7	




Elite	 46.2	±	33.0	 49.2	±	37.7	 	 65.6	±	29.6	 63.0	±	32.9	 36.9	±	36.2	 38.3	±	39.3	 36.2	±	33.3	 46.3	±	40.9	
Club	 56.2	±	45.4	 34.2	±	33.6	 	 61.7	±	44.5	 46.3	±	40.0	 52.0	±	46.7	 26.8	±	23.9	 54.8	±	45.1	 29.5	±	37.8	
Saccade	towards	bat-ball	
contact	
Elite	 20.9	±	21.4	 28.8	±	25.3	 	 0	±	0	 1.7	±	5.3	 19.0	±	28.0	 23.3	±	33.5	 43.9	±	36.3	 61.3	±	37.3	




Elite	 329	±	42	 325	±	37	 	 414	±	34	 399	±	29	 343	±	67	 343	±	40	 229	±	25	 234	±	43	
Club	 315	±	52	 316	±	54	 	 394	±	42	 416	±	27	 274	±	49	 319	±	96	 275	±	65	 212	±	39	
Saccade	towards	bat-ball	
contact	
Elite	 407	±	38	 378	±	36	 	 	 	 500	±	47	 438	±	28	 492	±	41	 461	±	37	







	 	 Full-length	 Good-length	
	 	 Blocked-Straight	 Random-Straight	 Blocked-Straight	 Random-Straight	
	 	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	
Batting	performance	
%Good	bat-ball	contacts	 Elite	 85.1	±	12.5	 74.7	±	22.5	 68.3	±	18.2	 66.6	±	30.6	 91.7	±	16.7	 93.0	±	12.0	 80.2	±	18.6	 72.5	±	10.6	Club	 63.3	±	28.2	 54.8	±	32.9	 62.8	±	26.1	 59.7	±	34.0	 72.5	±	20.8	 73.3	±	22.5	 80.5	±	18.4	 71.6	±	23.1	
%High	FoBS	 Elite	 69.3	±	22.3	 80.0	±	14.8	 71.5	±	27.0	 73.0	±	19.3	 19.7	±	24.7	 26.0	±	37.1	 24.5	±	30.0	 13.7	±	21.8	Club	 65.2	±	18.7	 77.3	±	24.0	 58.5	±	31.9	 64.0	±	31.8	 12.5	±	27.0	 27.2	±	32.4	 9.5	±	17.1	 13.7	±	18.8	
Gaze	and	Head	position	(deg)	
Gaze-Ball	angle	 Elite	 -0.5	±	1.9	 -0.7	±	1.3	 0.9	±	1.5	 -0.7	±	1.1	 0.6	±	2.0	 -0.3	±	1.2	 0.9	±	1.9	 0.3	±	1.6	Club	 1.0	±	2.0	 0.2	±	1.9	 1.2	±	1.6	 0.5	±	1.6	 0.7	±	2.2	 0.9	±	1.8	 1.9	±	1.6	 0.6	±	1.5	
SD	Gaze-Ball	angle	 Elite	 4.3	±	3.2	 2.9	±	1.9	 3.4	±	2.3	 2.8	±	1.8	 3.5	±	2.4	 3.2	±	2.2	 3.0	±	2.0	 3.2	±	2.5	Club	 4.6	±	2.2	 3.2	±	2.2	 3.7	±	2.1	 3.2	±	2.0	 5.5	±	2.7	 3.3	±	2.0	 3.9	±	1.6	 2.5	±	1.8	
Gaze-Head	angle	 Elite	 -3.3	±	2.3	 -2.4	±	3.1	 -2.5	±	2.3	 -3.2	±	2.9	 -3.5	±	1.6	 -3.5	±	1.6	 -2.7	±	2.3	 -3.1	±	2.3	Club	 -2.6	±	2.9	 -2.3	±	1.8	 -2.7	±	2.7	 -2.3	±	2.2	 -3.4	±	1.9	 -2.9	±	1.0	 -2.4	±	2.3	 -2.9	±	1.8	
SD	Gaze-Head	angle	
Elite	 5.0	±	2.5	 5.0	±	2.8	 4.1	±	2.5	 5.0	±	2.4	 3.9	±	1.9	 4.9	±	1.9	 3.4	±	2.0	 4.5	±	2.4	
Club	 4.0	±	2.8	 4.2	±	2.6	 3.4	±	2.4	 4.1	±	2.5	 4.0	±	2.9	 3.3	±	1.4	 2.7	±	1.5	 3.6	±	2.1	
Head-Ball	angle	 Elite	 3.0	±	2.6	 2.2	±	3.0	 3.5	±	1.6	 3.0	±	3.2	 4.2	±	2.3	 3.7	±	2.2	 3.7	±	1.5	 2.9	±	2.1	Club	 3.5	±	2.8	 2.3	±	2.3	 4.0	±	3.4	 2.9	±	2.5	 4.6	±	2.9	 3.7	±	2.2	 4.4	±	3.1	 3.6	±	2.3	
SD	Head-Ball	angle	 Elite	 6.2	±	3.9	 4.6	±	3.9	 6.1	±	2.7	 5.2	±	4.2	 5.3	±	3.9	 4.7	±	2.5	 4.7	±	2.3	 3.6	±	2.2	Club	 5.3	±	2.9	 4.5	±	2.5	 5.5	±	3.6	 4.8	±	3.1	 5.5	±	3.7	 4.3	±	2.3	 4.7	±	2.9	 4.6	±	2.6	
%	Gazeahead	
Elite	 61.5	±	24.9	 61.1	±	27.1	 43.1	±	24.7	 59.3	±	29.8	 45.3	±	24.8	 49.9	±	19.9	 35.5	±	26.1	 46.9	±	21.2	
Club	 44.5	±	24.4	 59.2	±	31.1	 47.4	±	23.8	 50.4	±	28.7	 41.2	±	20.6	 40.5	±	33.6	 34.5	±	17.5	 49.7	±	30.8	
Lateral	Gaze-Ball	angle	 Elite	 1.0	±	1.6	 0.3	±	0.5	 0.5	±	1.1	 0.2	±	0.7	 0.5	±	0.9	 0.0	±	0.5	 0.5	±	0.8	 0.4	±	0.9	Club	 0.7	±	1.3	 0.5	±	1.3	 0.9	±	1.0	 0.2	±	0.8	 0.7	±	1.7	 0.6	±	0.4	 0.9	±	1.4	 0.2	±	1.0	
SD	lateral	Gaze-Ball	angle	 Elite	 2.0	±	2.2	 1.0	±	0.4	 1.3	±	1.2	 0.9	±	0.7	 1.1	±	0.7	 1.0	±	0.6	 1.0	±	0.7	 1.1	±	0.9	Club	 1.7	±	2.0	 1.7	±	2.2	 1.7	±	1.7	 1.4	±	1.1	 2.8	±	2.7	 1.2	±	0.8	 1.2	±	1.1	 1.3	±	1.4	
Lateral	Gaze-Head	angle	 Elite	 0.0	±	1.8	 0.0	±	1.3	 0.0	±	2.1	 0.1	±	1.4	 -0.3	±	2.3	 0.0	±	1.8	 -0.1	±	2.2	 0.0	±	1.5	Club	 -0.2	±	2.0	 0.0	±	1.5	 0.3	±	2.1	 0.1	±	1.3	 -0.2	±	2.5	 0.4	±	0.9	 0.2	±	2.1	 -0.1	±	1.3	
SD	lateral	Gaze-Head	angle	 Elite	 2.8	±	2.8	 1.3	±	0.6	 1.6	±	0.9	 1.5	±	0.8	 2.6	±	2.3	 2.3	±	1.4	 1.7	±	1.0	 1.8	±	1.3	Club	 2.2	±	1.8	 2.1	±	2.3	 2.4	±	1.9	 2.1	±	1.5	 2.6	±	2.0	 1.9	±	0.9	 1.6	±	1.1	 1.3	±	1.5	
Lateral	Head-Ball	angle	 Elite	 1.4	±	2.4	 0.3	±	1.4	 0.7	±	1.8	 0.0	±	1.3	 0.8	±	2.2	 0.1	±	1.4	 0.7	±	1.8	 0.4	±	1.2	Club	 0.8	±	1.1	 0.5	±	0.7	 0.5	±	1.0	 0.5	±	0.9	 0.8	±	1.6	 0.2	±	0.6	 0.5	±	0.9	 0.3	±	0.8	




	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
Table	2	continued.	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
Gaze	at	bat-ball	contact	
%BBCcontact	
Elite	 38.6	±	34.6	 39.7	±	34.6	 10.9	±	11.9	 32.0	±	26.3	 29.1	±	22.8	 29.2	±	36.3	 21.0	±	30.3	 14.6	±	16.5	
Club	 25.6	±	32.7	 26.7	±	36.7	 14.4	±	26.1	 20.4	±	28.5	 25.9	±	43.4	 10.9	±	16.8	 14.8	±	27.2	 5.0	±	10.0	
%BBClagging	
Elite	 25.0	±	25.6	 32.0	±	29.7	 59.1	±	21.8	 45.2	±	29.1	 41.8	±	25.8	 50.8	±	39.4	 58.1	±	27.6	 73.7	±	22.7	
Club	 48.5	±	40.9	 44.4	±	34.6	 61.7	±	38.6	 53.5	±	26.3	 52.4	±	45.8	 74.8	±	28.2	 69.6	±	30.5	 91.8	±	12.4	
%BBCPost-Contact	
Elite	 36.4	±	31.5	 28.3	±	31.8	 30.0	±	24.9	 22.7	±	22.2	 29.1	±	19.6	 20.0	±	35.8	 20.9	±	22.9	 11.7	±	24.9	
Club	 25.9	±	42.6	 28.9	±	34.4	 23.9	±	35.0	 26.1	±	18.9	 21.7	±	38.4	 14.3	±	25.8	 15.6	±	24.7	 3.2	±	9.5	
Type	of	saccades	(%)	
Saccade	towards	ball-bounce	 Elite	 60.3	±	31.6	 52.7	±	36.5	 59.8	±	30.2	 65.9	±	24.2	 36.9	±	36.2	 38.3	±	39.3	 28.2	±	33.2	 32.8	±	18.4	Club	 48.3	±	46.1	 34.7	±	35.6	 34.2	±	36.9	 33.9	±	25.6	 49.5	±	46.0	 24.8	±	25.3	 31.3	±	37.6	 15.4	±	26.2	
Saccade	towards	bat-ball	
contact	
Elite	 0	±	0	 1.7	±	5.3	 0	±	0	 1.4	±	4.5	 19.0	±	28.0	 23.3	±	33.5	 10.9	±	22.4	 17.2	±	18.2	
Club	 0	±	0	 0	±	0	 0	±	0	 0	±	0	 22.5	±	35.1	 6.5	±	14.2	 0	±	0	 0	±	0	
Oblique	saccade	towards	
ball-bounce	
Elite	 5.4	±	8.4	 10.3	±	26.4	 3.2	±	6.0	 8.3	±	21.2	 0	±	0	 0	±	0	 0	±	0	 0	±	0	
Club	 13.3	±	24.6	 11.7	±	25.2	 7.9	±	21.0	 6.3	±	10.7	 2.5	±	7.9	 4.0	±	8.4	 5.0	±	15.8	 3.9	±	8.7	
Timing	of	saccade	(following	ball-release;	ms)	
Saccade	towards	ball-bounce	 Elite	 414	±	34	 399	±	29	 415	±	29	 398	±	25	 343	±	67	 343	±	40	 362	±	41	 383	±	43	Club	 394	±	42	 416	±	27	 413	±	19	 420	±	23	 274	±	49	 319	±	96	 369	±	57	 387	±	27	
Saccade	towards	bat-ball	
contact	
Elite	 	 	 	 	 500	±	47	 438	±	28	 467	±	31	 437	±	27	
Club	 	 	 	 	 445	±	25	 470	±	14	 	 	
Oblique	saccade	towards	
ball-bounce	
Elite	 	 	 453	±	23	 415	±	35	 	 	 	 	
Club	 	 	 450	±	42	 360	±	106	 	 	 	 340	±	85	





	 	 Full-length	 Good-length	
	 	 Random-Straight	 Swinging	 Random-Straight	 Swinging	
	 	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	
Batting	performance	
%Good	bat-ball	contact	 Elite	 68.4	±	18.2	 66.6	±	30.6	 57.7	±	11.8	 51.1	±	15.3	 80.2	±	18.6	 72.6	±	10.6	 62.2	±	14.0	 56.8	±	30.0	Club	 62.8	±	26.1	 59.7	±	34.0	 27.4	±	11.9	 33.1	±	15.3	 80.5	±	18.4	 71.6	±	23.1	 59.6	±	30.6	 55.9	±	31.1	
%High	FoBS	 Elite	 71.5	±	27.0	 73.1	±	19.3	 64.5	±	22.6	 58.5	±	33.0	 24.5	±	30.0	 13.7	±	21.8	 20.2	±	21.6	 19.3	±	17.5	Club	 58.5	±	31.9	 64.0	±	31.8	 50.5	±	34.8	 40.1	±	32.8	 9.5	±	17.1	 13.7	±	21.8	 18.3	±	17.9	 30.9	±	18.4	
Gaze	and	Head	position	(deg)	
Gaze-Ball	angle	 Elite	 1.1	±	1.4	 -0.7	±	1.1	 0.4	±	0.9	 -0.5	±	1.1	 1.2	±	1.5	 0.3	±	1.6	 0.7	±	1.0	 0.0	±	1.0	Club	 1.2	±	1.6	 0.5	±	1.6	 1.3	±	2.4	 1.3	±	2.9	 1.9	±	1.6	 0.6	±	1.5	 2.0	±	1.9	 0.7	±	1.3	
SD	Gaze-Ball	angle	 Elite	 3.4	±	2.4	 2.8	±	1.9	 2.8	±	0.9	 2.8	±	1.4	 2.8	±	2.1	 3.2	±	2.5	 2.2	±	0.9	 3.8	±	2.5	Club	 4.0	±	1.8	 3.2	±	2.0	 5.1	±	2.2	 4.0	±	3.5	 4.2	±	1.5	 2.5	±	1.8	 4.6	±	1.5	 2.5	±	1.4	
Gaze-Head	angle	 Elite	 -2.3	±	2.4	 -3.2	±	2.9	 -1.8	±	1.9	 -2.4	±	2.6	 -2.2	±	1.8	 -3.1	±	2.3	 -1.8	±	1.7	 -2.9	±	2.3	Club	 -3.0	±	2.7	 -2.3	±	2.2	 -2.9	±	2.7	 -2.1	±	1.7	 -2.8	±	2.1	 -2.9	±	1.8	 -2.5	±	2.2	 -2.5	±	1.3	
SD	Gaze-Head	angle	 Elite	 4.1	±	2.6	 5.0	±	2.4	 3.7	±	1.4	 4.0	±	2.0	 3.0	±	1.6	 4.5	±	2.4	 3.0	±	0.9	 4.4	±	2.5	Club	 3.7	±	2.4	 4.1	±	2.5	 3.9	±	2.3	 3.4	±	1.7	 2.8	±	1.6	 3.6	±	2.1	 2.8	±	1.3	 3.0	±	1.5	
Head-Ball	angle	 Elite	 3.5	±	1.7	 3.0	±	3.2	 2.4	±	1.8	 2.1	±	2.5	 3.6	±	1.6	 2.9	±	2.1	 2.5	±	1.1	 3.2	±	2.4	Club	 4.5	±	3.4	 2.9	±	2.8	 4.3	±	3.1	 3.4	±	2.7	 4.9	±	2.9	 3.6	±	2.3	 4.6	±	2.6	 3.3	±	1.7	
SD	Head-Ball	angle	 Elite	 6.4	±	2.7	 5.2	±	4.2	 4.6	±	2.3	 3.5	±	2.4	 4.8	±	2.4	 3.6	±	2.2	 3.4	±	1.5	 3.8	±	2.5	Club	 6.1	±	3.5	 4.8	±	3.1	 5.4	±	2.7	 5.0	±	3.5	 5.2	±	2.6	 4.6	±	2.6	 4.4	±	2.1	 4.0	±	2.1	
%	Gazeahead	
Elite	 42.9	±	25.9	 59.3	±	29.8	 48.5	±	24.8	 63.3	±	25.3	 31.9	±	24.1	 46.9	±	21.2	 33.1	±	23.5	 49.4	±	16.9	
Club	 49.0	±	24.7	 50.4	±	28.7	 46.8	±	23.1	 53.2	±	24.1	 35.8	±	18.0	 49.7	±	30.8	 35.6	±	18.9	 50.9	±	23.4	
Lateral	Gaze-Ball	angle	 Elite	 0.5	±	1.2	 0.2	±	0.7	 0.4	±	0.9	 0.4	±	0.7	 0.4	±	0.9	 0.4	±	0.9	 0.5	±	0.8	 0.3	±	0.8	Club	 0.9	±	1.0	 0.2	±	0.8	 0.9	±	1.5	 0.1	±	0.9	 0.9	±	1.5	 0.2	±	1.0	 0.4	±	1.7	 0.3	±	1.0	
SD	lateral	Gaze-Ball	angle	 Elite	 1.4	±	1.3	 0.9	±	0.7	 1.5	±	0.9	 1.2	±	0.7	 0.9	±	0.7	 1.1	±	0.9	 0.9	±	0.4	 0.9	±	0.4	Club	 1.8	±	1.8	 1.4	±	1.1	 2.3	±	1.3	 1.5	±	1.2	 1.3	±	1.1	 1.3	±	1.4	 2.1	±	1.4	 1.1	±	0.6	
Lateral	Gaze-Head	angle	 Elite	 0.2	±	2.1	 0.1	±	1.4	 -0.3	±	2.2	 0.2	±	0.3	 -0.1	±	2.3	 0.0	±	1.5	 -0.2	±	2.3	 0.5	±	1.8	Club	 0.3	±	2.3	 0.1	±	1.3	 0.2	±	1.9	 -0.1	±	1.2	 0.2	±	2.3	 -0.1	±	1.4	 0.0	±	2.1	 0.0	±	1.5	
SD	lateral	Gaze-Head	
angle	
Elite	 1.7	±	0.9	 1.5	±	0.8	 2.3	±	1.0	 1.5	±	0.7	 1.7	±	1.1	 1.8	±	1.3	 2.0	±	1.3	 1.9	±	0.9	
Club	 2.6	±	1.9	 2.1	±	1.5	 2.2	±	1.1	 1.7	±	1.0	 1.8	±	1.1	 1.3	±	1.5	 1.9	±	0.9	 1.5	±	1.0	
Lateral	Head-Ball	angle	 Elite	 0.6	±	1.9	 0.0	±	1.3	 0.8	±	2.0	 0.3	±	1.1	 0.7	±	1.9	 0.4	±	1.2	 0.7	±	1.8	 0.0	±	1.2	Club	 0.5	±	1.1	 0.6	±	0.9	 0.7	±	1.0	 0.3	±	1.0	 0.5	±	0.9	 0.3	±	0.8	 0.4	±	1.0	 0.3	±	1.0	
SD	lateral	Head-Ball	
angle	
Elite	 2.0	±	1.5	 1.4	±	0.8	 2.3	±	1.1	 1.6	±	0.5	 1.7	±	1.1	 1.2	±	0.5	 1.6	±	1.0	 1.6	±	0.5	
Club	 1.4	±	0.7	 1.0	±	0.8	 2.0	±	0.6	 1.7	±	1.1	 1.3	±	0.5	 0.7	±	0.6	 2.0	±	1.3	 1.2	±	0.5	
	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	




Table	3	continued.	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
Gaze	at	bat-ball	contact	
%BBCcontact	
Elite	 10.0	±	11.8	 32.0	±	26.3	 16.1	±	20.9	 26.2	±	22.1	 19.3	±	29.5	 14.6	±	16.5	 13.2	±	12.3	 22.2	±	27.0	
Club	 14.4	±	26.1	 20.4	±	28.5	 9.4	±	13.5	 8.2	±	10.4	 14.8	±	27.2	 5.0	±	10.0	 5.2	±	15.6	 10.1	±	14.0	
%BBClagging	
Elite	 62.6	±	23.9	 45.2	±	29.1	 57.4	±	24.0	 52.5	±	17.4	 61.6	±	28.9	 73.7	±	22.7	 66.1	±	19.8	 67.0	±	22.5	
Club	 61.8	±	38.6	 53.5	±	26.3	 60.3	±	30.5	 82.3	±	8.1	 69.6	±	30.5	 91.8	±	12.5	 75.6	±	21.9	 75.4	±	16.7	
%BBCPost-Contact	
Elite	 27.5	±	25.3	 22.7	±	22.2	 26.5	±	22.4	 21.3	±	18.5	 19.1	±	22.6	 11.7	±	24.9	 20.8	±	24.8	 10.8	±	13.8	




Elite	 59.8	±	30.2	 65.9	±	24.3	 40.4	±	20.0	 49.8	±	28.5	 28.2	±	33.3	 32.8	±	18.4	 30.3	±	23.9	 33.6	±	24.8	
Club	 34.2	±	37.0	 33.9	±	25.6	 35.5	±	35.9	 27.5	±	25.5	 31.3	±	37.6	 15.4	±	26.2	 29.1	±	38.3	 21.8	±	19.5	
Saccade	towards	bat-ball	
contact	
Elite	 0	±	0	 1.4	±	4.5	 0.5	±	1.7	 1.5	±	3.1	 10.9	±	22.4	 17.2	±	18.2	 2.0	±	3.8	 11.7	±	13.0	
Club	 0	±	0	 0	±	0	 0.8	±	2.6	 0	±	0	 0	±	0	 0	±	0	 2.5	±	7.9	 3.3	±	5.5	
Oblique	saccade	towards	
ball-bounce	
Elite	 3.2	±	6.0	 8.3	±	21.2	 12.0	±	11.4	 16.2	±	18.6	 0	±	0	 0	±	0	 2.8	±	6.9	 1.9	±	4.2	




Elite	 415	±	29	 398	±	25	 426	±	23	 405	±	22	 362	±	41	 383	±	43	 402	±	37	 368	±	24	
Club	 413	±	19	 420	±	23	 395	±	38	 419	±	18	 369	±	57	 387	±	27	 360	±	32	 392	±	33	
Saccade	towards	bat-ball	
contact	
Elite	 	 	 	 	 	 	 	 	
Club	 	 	 	 	 	 	 	 	
Oblique	saccade	towards	
ball-bounce	
Elite	 453	±	23	 415	±	35	 423	±	15	 423	±	35	 	 	 	 	
Club	 450	±	42	 360	±	106	 422	±	2	 	 	 340	±	85	 	 	





	 	 Full-length	 Good-length	
	 	 Out-swing	 In-swing	 Out-swing	 In-swing	
	 	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	 Adult	 Youth	
Batting	performance	
%Good	bat-ball	contact	 Elite	 60.2	±	23.7	 41.5	±	30.4	 47.6	±	24.4	 60.6	±	16.3	 51.7	±	28.3	 53.3	±	44.3	 77.4	±	23.4	 60.3	±	35.6	Club	 12.3	±	20.3	 20.8	±	28.7	 42.5	±	36.3	 45.3	±	27.3	 56.7	±	41.7	 41.7	±	44.6	 62.5	±	33.2	 70.2	±	26.3	
%High	FoBS	 Elite	 58.6	±	34.4	 46.7	±	44.3	 73.9	±	24.2	 70.4	±	32.0	 20.0	±	22.7	 15.8	±	27.3	 19.4	±	30.0	 22.7	±	18.9	Club	 38.5	±	46.4	 34.2	±	39.0	 62.5	±	38.5	 46.0	±	32.3	 0	±	0	 23.3	±	32.4	 36.7	±	35.8	 38.5	±	37.2	
Gaze	and	Head	position	(deg)	
Gaze-Ball	angle	 Elite	 0.6	±	0.9	 -0.1	±	1.5	 0.0	±	1.2	 -0.8	±	1.3	 0.9	±	1.1	 0.6	±	1.8	 0.3	±	1.1	 -0.6	±	1.3	Club	 1.7	±	2.8	 1.4	±	2.7	 0.9	±	2.3	 1.1	±	3.4	 2.0	±	1.7	 0.9	±	1.5	 1.9	±	2.4	 0.6	±	1.2	
SD	Gaze-Ball	angle	 Elite	 2.7	±	1.6	 3.1	±	2.1	 2.6	±	1.5	 2.5	±	1.4	 2.5	±	1.9	 3.7	±	3.7	 2.1	±	1.3	 3.8	±	2.2	Club	 5.4	±	3.1	 3.9	±	3.4	 4.9	±	2.1	 4.2	±	4.5	 3.8	±	1.9	 2.4	±	1.7	 5.3	±	2.1	 2.7	±	1.4	
Gaze-Head	angle	 Elite	 -1.8	±	2.2	 -2.3	±	2.9	 -1.7	±	1.8	 -2.4	±	2.3	 -1.7	±	1.7	 -2.8	±	2.7	 -1.7	±	1.7	 -3.1	±	2.2	Club	 -2.8	±	2.9	 -2.3	±	1.4	 -3.1	±	2.5	 -2.0	±	2.1	 -2.1	±	2.5	 -2.4	±	1.1	 -3.0	±	2.3	 2.7	±	1.8	
SD	Gaze-Head	angle	 Elite	 3.2	±	1.9	 4.2	±	2.4	 3.7	±	2.2	 3.8	±	2.1	 2.6	±	1.0	 3.8	±	2.7	 3.2	±	1.0	 5.0	±	2.9	Club	 3.9	±	2.6	 3.4	±	1.6	 3.8	±	2.5	 3.4	±	2.3	 2.6	±	1.2	 2.7	±	1.4	 3.1	±	2.0	 3.3	±	1.9	
Head-Ball	angle	 Elite	 2.4	±	2.2	 2.3	±	2.7	 1.8	±	1.9	 1.9	±	2.3	 2.6	±	1.2	 3.2	±	2.7	 2.1	±	1.6	 3.1	±	2.3	Club	 4.6	±	3.5	 3.7	±	3.0	 4.1	±	2.8	 3.2	±	2.7	 4.3	±	2.7	 3.2	±	1.9	 4.9	±	2.7	 3.3	±	1.9	
SD	Head-Ball	angle	 Elite	 4.8	±	3.0	 3.5	±	2.9	 3.8	±	2.3	 3.5	±	2.2	 3.8	±	2.3	 3.9	±	3.3	 3.2	±	1.7	 3.8	±	2.9	Club	 5.5	±	3.2	 5.2	±	4.1	 5.4	±	2.9	 4.9	±	3.4	 3.8	±	2.3	 3.7	±	2.2	 5.1	±	2.8	 4.4	±	2.5	
%	Gazeahead	
Elite	 46.3	±	29.2	 59.0	±	28.8	 59.3	±	30.6	 67.7	±	25.1	 32.7	±	26.1	 52.7	±	18.0	 40.2	±	25.9	 46.1	±	16.9	
Club	 43.6	±	32.5	 51.5	±	23.4	 50.0	±	18.9	 54.9	±	32.8	 30.7	±	20.2	 47.6	±	26.7	 40.6	±	22.7	 54.1	±	21.9	
Lateral	Gaze-Ball	angle	 Elite	 0.3	±	0.9	 0.4	±	0.8	 0.5	±	1.1	 0.5	±	0.8	 0.6	±	1.1	 0.4	±	0.8	 0.2	±	0.9	 0.2	±	0.8	Club	 0.5	±	1.3	 0.2	±	1.2	 1.3	±	1.8	 0.0	±	0.8	 0.9	±	1.2	 0.4	±	1.1	 0.0	±	2.4	 0.1	±	0.9	
SD	lateral	Gaze-Ball	angle	 Elite	 1.7	±	1.9	 1.0	±	0.5	 1.2	±	0.8	 1.3	±	1.1	 1.1	±	0.7	 1.0	±	0.6	 0.9	±	0.5	 0.7	±	0.3	Club	 2.3	±	1.4	 1.5	±	1.3	 2.4	±	1.7	 1.6	±	1.9	 1.4	±	1.1	 1.1	±	0.8	 2.8	±	2.6	 0.9	±	0.5	
Lateral	Gaze-Head	angle	 Elite	 0.1	±	1.9	 0.5	±	1.4	 -0.7	±	2.4	 -0.2	±	1.3	 -0.1	±	2.2	 0.9	±	2.4	 -0.5	±	2.6	 0.0	±	1.6	Club	 0.3	±	1.9	 0.3	±	1.4	 0.1	±	2.0	 -0.5	±	1.3	 0.3	±	1.9	 0.2	±	1.5	 -0.2	±	2.3	 -0.2	±	1.7	
SD	lateral	Gaze-Head	
angle	
Elite	 2.1	±	1.2	 1.2	±	0.8	 2.2	±	1.4	 1.7	±	1.0	 1.8	±	1.3	 2.0	±	1.7	 2.3	±	1.6	 1.9	±	1.1	
Club	 2.1	±	1.2	 1.5	±	1.2	 2.3	±	1.2	 1.9	±	1.2	 1.6	±	0.6	 1.1	±	0.9	 2.2	±	1.3	 1.8	±	1.2	
Lateral	Head-Ball	angle	 Elite	 0.4	±	1.9	 -0.1	±	1.0	 1.1	±	2.0	 0.7	±	1.5	 0.6	±	1.5	 -0.3	±	1.3	 0.8	±	2.1	 0.2	±	1.4	Club	 0.2	±	1.4	 -0.4	±	1.0	 1.1	±	0.7	 0.9	±	1.2	 0.5	±	0.9	 -0.1	±	0.8	 0.4	±	1.5	 0.6	±	1.3	
SD	lateral	Head-Ball	angle	 Elite	 1.9	±	1.8	 1.2	±	0.5	 2.4	±	1.3	 2.0	±	1.1	 1.3	±	0.9	 1.3	±	0.4	 1.9	±	1.3	 1.9	±	1.1	Club	 1.5	±	0.8	 1.4	±	1.3	 2.5	±	0.9	 1.9	±	1.1	 0.9	±	0.4	 0.9	±	0.5	 3.1	±	2.5	 1.5	±	1.0	




	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
Table	4	continued.	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
Gaze	at	bat-ball	contact	
%BBCcontact	
Elite	 9.1	±	15.0	 26.4	±	23.9	 21.5	±	29.3	 26.0	±	31.2	 11.6	±	15.9	 25.0	±	41.0	 12.7	±	13.3	 19.4	±	22.5	
Club	 11.9	±	26.2	 6.0	±	9.7	 7.0	±	15.0	 8.7	±	16.4	 6.7	±	20.0	 4.0	±	12.7	 3.7	±	11.1	 19.2	±	23.9	
%BBClagging	
Elite	 73.9	±	20.0	 53.0	±	24.7	 46.4	±	36.4	 52.0	±	28.3	 71.9	±	27.7	 68.6	±	37.7	 64.2	±	33.1	 65.4	±	29.1	
Club	 59.8	±	34.1	 86.4	±	16.0	 60.7	±	38.2	 81.8	±	16.0	 84.9	±	23.7	 84.8	±	32.4	 64.2	±	28.4	 66.0	±	26.7	
%BBCPost-Contact	
Elite	 17.0	±	19.1	 20.6	±	24.0	 32.1	±	30.4	 22.0	±	20.6	 16.5	±	26.9	 6.4	±	16.0	 23.1	±	37.6	 15.2	±	22.3	




Elite	 48.2	±	30.0	 67.7	±	26.7	 56.5	±	31.4	 64.2	±	34.1	 26.4	±	29.0	 36.7	±	28.9	 39.9	±	40.5	 34.2	±	30.5	
Club	 41.4	±	50.6	 34.5	±	37.6	 58.8	±	65.5	 30.3	±	27.7	 27.5	±	38.9	 22.2	±	33.3	 37.3	±	45.7	 30.2	±	24.7	
Saccade	towards	bat-ball	
contact	
Elite	 1.0	±	3.5	 1.7	±	5.3	 0	±	0	 1.3	±	4.0	 2.4	±	5.8	 8.3	±	13.6	 1.5	±	5.6	 15.1	±	24.1	
Club	 1.7	±	5.3	 0	±	0	 0	±	0	 0	±	0	 5.0	±	15.8	 2.5	±	7.9	 0	±	0	 4.17	±	9.0	
Oblique	saccade	towards	
ball-bounce	
Elite	 7.2	±	12.8	 19.8	±	27.7	 16.7	±	15.4	 12.5	±	17.1	 0.0	±	0.0	 2.5	±	7.9	 5.6	±	13.8	 1.3	±	4.0	




Elite	 414	±	22	 393	±	26	 437	±	30	 417	±	24	 399	±	38	 347	±	38	 399	±	38	 387	±	24	
Club	 407	±	19	 421	±	23	 381	±	65	 373	±	95	 336	±	41	 392	±	33	 375	±	28	 411	±	30	
Saccade	towards	bat-ball	
contact	
Elite	 	 	 	 	 520	±	57	 440	±	33	 	 454	±	19	
Club	 	 	 	 	 	 	 	 460	±	85	
Oblique	saccade	towards	
ball-bounce	
Elite	 430	±	26	 417	±	37	 443	±	42	 440	±	28	 	 	 360	±	57	 	
Club	 413	±	19	 	 356	±	120	 400	±	0	 	 	 	 	
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Figure	6	
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Figure	7	
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Figure	8	
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Figure	9	
	
	
